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Summary. This study examined the gut of the euryaline 
fish Sparus aurata, from the pharynx to the rectum. The 
specimens were collected from adult animals, both 
sexes, and several larval and juvenile stages, from 4 to 
135 days of age. Histochemical methods to distinguish 
neutral and acidic glycoconjugates, as well as specific 
techniques to identify acidic glycoconjugates which 
contained 0 -acy la ted  s ia l ic  acids  were  used. T h e  
presence and distribution of sugar  residues in the 
oligosaccharide side chain of glycoconjugates were 
investigated with the use of biotinylated lectins. The 
pharynx and oesophagus of adult fishes showed the 
presence of abundant secretory cells which synthesized a 
large quantity of neutral, as  well  as  sulphated and 
sialylated glycoconjugates,  wi th  different cellular 
combinations of them in the proximal and distal tract. 
This may be related to the complex functions carried out 
by this end of the gut  in a marine  euryal ine  f ish .  
Epithelia1 secretory cells were found in the developing 
oesophagus during larval life (14 days) earlier than in 
the  s tomach  and intes t ine  ( 3 4  days) .  T h e  s imple  
columnar epithelium that lined the gastric mucosa of 
adult fish synthesized a mixture of neutral and acidic 
glycoconjugates, whereas during larval life it was shown 
to contain neutral glycoconjugates only. The intestinal 
goblet cells were shown to secrete both neutral and 
acidic glycoconjugates, especially sulphated forms. The 
adherent mucus gel of the gastric and intestinal mucosa 
contained many sugar residues, as revealed by lectin 
histochemistry. This work clearly demonstrates that the 
quality of gut mucosubstances varies in different ages 
and in regions of the fish alimentary canal. This is  
possibly caused by changes in environmental conditions 
and may in turn sustain functional alterations of the 
digestive apparatus. 
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Introduction 
The digestive apparatus of fishes shows a marked 
diversity in its morphology and function. This is related 
both to taxonomy and to different feeding habits, as well 
as to the body shape. The gross anatomy and histology 
of the  a l imentary t racts  of f i shes  have been wel l  
documented for many species (see Kapoor et al., 1975; 
Smith, 1989, for reviews). These authors also reported 
the functional correlates of anatomical aspects, when 
known.  Limited in fo rmat ion  ex i s t s  abou t  the  
morphological and functional aspects of development of 
the digestive apparatus in the larvae of fishes (Blaxter et 
al., 1983; Connes and Benhalima, 1984; Cousin and 
Baudin-Laurencin, 1985; Segner et al., 1989; Kjersvik et 
al., 1991; Boulhic and Gabaudan, 1992; Bisbal and 
Bengston, 1995; Kuz'mina, 1996; Sarasquete et al., 
1996). It is generally assumed that the alimentary tracts 
of the larvae are morphologically more simple than in 
the adults, and that their function is less elaborate 
(Dabrovski, 1984; Lauff and Hofer, 1984; Govoni et al., 
1986; Loewe and Eckmann, 1988; Cousin et al., 1987; 
Segner et al., 1994). 
When reared for intensive aquaculture, some species 
undergo high larval mortality, whose causes are not yet 
fully understood. An extremely critical period is evident 
when the post-hatching larvae start to ingest exogenous 
food, and also in periods between 20 and 40 days of 
larval age the percentages of mortality may be severe. 
Some authors have related this phoenomenon to  a 
poss ible  incomple te  secretory act ivi ty  of the  gu t  
(Lumare and Villani, 1970; Alessio and Gandolfi, 1975; 
Barnab6 and Billard, 1984). 
The glycoconjugates constitute the major component 
of the gut mucosubstances in vertebrates.  The  gut 
glycoconjugates are extensively studied in mammals, 
where  they a re  known to  exer t  a large var ie ty  of 
functions, from those merely mechanical, through anti- 
microbial and anti-viral, to "osmotic" ones, in that they 
may link and transport different ions (Allen, 1981). It 
has recently been established that in fishes the gut 
mucosubstances may also exert an osmotic function 













